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I. Basis of the report 



1. With regard to the elements of the international application: 
pXj the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 
pages 
pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



_ , filed with the letter of 



1 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item- 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

□ 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 



been furnished. 



□ 



The amendments have resulted in the cancellation of: 
1 1 the description, pages 

□ 

the claims, Nos. 

the drawings, sheets/fig 



^ I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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Industrial applicability (IA) 
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Claims 

Claims 
Claims 

Claims 
Claims 



1-26 



1-26 



1-26 
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YES 
NO 

YES 
NO 



Citations and explanations 

The inventions disclosed in Claims 1-2 6 are not 
disclosed in any of the documents cited in the 
international search report or in other documents deemed 
relevant to the field in question, and are not obvious to 
a person skilled in the art. 
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(57) Abstract 

A protoporphyrinogen oxidase tolerant to light-requiring herbicides and derivatives thereof, comprising a polypeptide having the 
amino acid sequence represented by SEQ ID NO:2 or mutated peptides derived therefrom by deletion, addition, substitution, etc. of one or 
more amino acids in the above amino acid sequence and having an activity substantially equivalent to that of the protoporphyrinogen 
oxidase. The acquisition of the novel protoporphyrinogen oxidase, which is highly tolerant to light-requiring herbicides and originates in 
plants, makes it possible to construct plants highly tolerant to light-requiring herbicides via the expression of this enzyme in host plants. 
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n^^y=3ri/]^nt:^^3i^(^T, ft^EirV^o &ffi¥- 3-163063 icfegc) 

5? ^ : 1-methylethyl 5-[4-bromo-l-methyl-5-(trif luoromethyl)-lH-pyrazol-3-yl]-2- 

chl oro-4-f 1 uorobenzoate 

fn^& : 5- [4-7n^-l-^/U-5- (HJ 7;U^p^ fvl-) -lH-fc°9V^l'-3--fVU] -2-^nD-4-7/^a 
20 l-^xf;u(KJlT, ft^FirV ^ 10-502926 iCfBife) 

:4-chloro-3-(4-chloro-2-fluorophenyl)-5-difluoromethoxy-l-methyl-lH-pyrazole 
fO^S :4-^nn-3-(4-^i3n-2-:7/U;^n;7i 
(»T, ft^#JGi:i ^ c «?B)5p 3-72460 id?2*t) 

25 2. 7tM»MBtt^/^*^^^ 

■T5wi:i5-e# x **^oroJ:3/jH±Kl4»fk^(iBtt (totipotency) tmttiX^ ffi 
^Sfii*:M^S(somaclonal variation) £l¥li*VCV^5 0 fct, r<Z)J;5&t&^M£fa^ 
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m&mm*. ^it±m^mmLxmmw^xm^^:^t^x'^ 0 z.<D^tmtLx^ try 

fc±—bffly£M<y>> (Singer, S. R. and Mcdaniel, C. N. (1985) Plant Physiol. 78:411-416), 
7^;vyit=-^UTM'^M^{Cna\eff, R. S. and Ray, T. B. (1984) Science 223: 1148-1 151. ) 

5 &«o®w%Abtvx\< *a. Lfau mmmmizmm$:iv&rtx\< ^o-hannbfi*DWMx\ % 

teMMx&z> 0 m^mm^mm^bmmmwmm^^mmx'^tn^ nbtitzm.&i- 
irgtimnjjm, mz-tfT?w^r!)<?2±mmx\ m^^m^m^m-A-r^t^x^ %<dx 

10 (Stalker, D. M. et al. (1988) Science 242:419-423. ), ^'T^^^MMB^^e Block, 
M. et al. (1987) EMBO J. 6:2513-2518) , mMMi^'oX^.m^tl^b^m^mW^M 
-fSitW, #>Jx.ii*^— Jr^AYf^^— -tfJ^HFurusara, L etal. (1987) Plant 
Cell Physiol. 25:1247-1252.), |^^Mtt^^^^^JA^V'7^^UT»'t4 
^T-khlS^fig^(ALS)^^(Lee, K. Y. et al. (1988) EMBO, J. 7:1241-1248.),^'!) 

15 7^-fe-Mft4S!5-^y— /I-tVWfc-V^^^-3-lJ^-a-^*(EPSPS)ite-?-(Con)ai, L. etal. 
(1985) Nature 317: 741-744) ^&ibfl-a^6 0 

3. mmm\^\^w%nwmmm 

BuMLfc, ^mmmmmmi^tmmmmtLx^ nmmm^mn, mmft^omm 
mmm<Dm&&&nm^ftx&mr^t^'<z^xmfex%z> 0 ^©3^, mwm^mm& 

25 bti:Z 0 

mfc*e>?v-~>'ymaL *>s<?%<»mmmm-ir%-)5m. mm^mmmm-r^m 



WO 99/13087 



8 



PCT/JP98/04064 



xoftittt, mm.m^^hti^h(oxm, m&izzoxn. mm 

io fern®, swi^ ma^s^iwi-^^^Kjte^^^^^-e^m-t-sj:^^ 

WfotDT-yy^v— A'-nEE^Wo^T Glu-tRNA frh Glutamate-l-semialdehyde £ra-fi£i~2) 
Glu-tRNA Reductase, Glutamate-l-semialdehyde fab 5-Aminolevulinic acid 
Glutamate-l-semialdehyde aminotransferase t^H^ftl. ^ftHScO hemA iltls^^SltPi^ 
hemL jte^a^m«^ffl^Til{5^l«&("J;oT^n-^>^$tLTV ^(Hag, L. L et 
20 aL, (1994) Plant Cell 6:265-275. )„ t£oT, ^cJBW^^^Tttttft^nhaKyU^^U/— ^ 

HTIi, hemG jie^-^IS^^tfc^ SASX38 ( Sasarman, A. et al. (1979) 
J. Gen. Microbiol. 113:297-303. )S.t) ? VSR751 (Nishimura, K. et al. (1995) J. Biol. Chem. 
25 270 : 8076-8080. ) tfjSlbtlXb ^ B 
5. cDNA^^U-Of^Mft 
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^MtL, Okayama-Berg Gubler-Hof fman femzXiXZ.^mcDNA&'g-l&i-ZZttfX'Z&o 
cDNA£ v ftmc&oX^ &£V^i X 7r— SH^O^U cDNA^f^y— «rf£ 

fWS-W*"?**. ffll^r-^— tLTii, MCS<£>Ji»fc(- lacZ, tac ^fflx^n*— Sr^fofc 
5 co(^Jx.<l pUC ^^7^F\ Agtll JR^r—^fcSfcU 5S^S!cDNA5'r^7y~Srf^Ki-5r. 

6. ^nf^/l^y/— tflrtt*/?— fcDNA^n- ^yif&Xf-WSx 

tffy^h^^T. Wittf Genetyx(SDC tfc) , DNASIS ( B ^y^h^T^^—Ty^ft^J^T^ 
15 5 0 

Bfe^ffli8^«**i-s^'<3*/i'^^^oh#/w7>fyy— ^ 

20 V^-TSiJ-a-. ^i"LfccDNA7^9y— 0«|^0{ae^ttj£Srfir5i^Stt*<, PCRJCfc 

tf/u-74*j;-sfy*^>r'— Vj&fc^-<nm.mmmmm>^ ■fuv^^y^jy—^v^'yy- 

■tf*=i— Kf 5^-— ^y-x-f A^ftSrif ^L^PCR^-r^— £rr ^V^L , rtub 
SrfflV ^TRT-PCRdnRNA^i^fe^^^J-^oTcDNAtC^L, Z*U£rPCR{C*»tt5) *?T X 
25 tf , H:^^{C^^tt^o^nh7K/U7^y/-y>^^^— ifit<E^^^n-^^^ 

ixtz&mte*<vitm&m&mmzttTzMm<7>um±, n^ti^^b'^mm<o heme 
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8. yt^m.^mmwmmm<Di^ta 

fit pMON ^y^Fm&mf&^-tfrX^, ^rWfl&o^&Srfflv^S-a-twii P uc 
pBluescript ^7*9^5 K^£W5-£:^T-£3 0 X, £l/ai» #!J 

777-^f^^')'f/^(CaMV) 35S^d^-^-^, «fc^«iB-rS*--5*— *--£:LT<iC 
15 aMV^— ^— W^ff<bix3o ihAKlKILTtt, WSi&<V0&t&t^ #12. Plant Molecular 
Biology Manual, Gelvin, S. A. et al. Kluwer Academic Publishers, 1991, 1995(Second 

edition) mmt£mM*$em£ftx\, >3„ 

?fi^F* ; J-C-^:f^40cm^iC^W^-&^:^<='(Nicotiana tabacum var. Xanthi NC) (DM&WOM 

25 0, 5cm w<D±%&zm^tz.m, 70%m^/— 30 8>w, &ra*3^HJ*^*i8i8(W$& 
l&HM 1%) 15 5>IBJ»flitU, *ffi^®Lfc 0 j^StKT* 3 [Hj^Lfcm. ±&«££l&i:U » 
5^?&(l% cellulase onozuka R-10 RXf- 0. 05% macerozyme R-10(-^^H±) £r^tf 0. 6M 
I — /W(pH 5. 8) ) \Z 26X:X* 3 B£|ffl?*ig$"t£fc„ Murasige-Skoog(MS)*ifiT 3 InKs-k 

St^U. fffbtLfc^nr-^XhS: lppm <7> NAA ,&t>* BA ifflJULIZ 0. «3SS^££tf MS @fr%ifiic 
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lOVml kte?>JL?lC&MU ->t-HC lmn <DlW-£l^ ^ BgltT* 2TC-Cj&*U 
h^^W^J&^SrM**^, i#* 4 ilP^#, lmn aHC*5*-e^WLfc*/^*^tf*^JSF 
m=t 1cm i^M^fC^ ^^•^^(Dfb-S-#H(fb-a'^--4-^DD-3-[2,4-'»P-5-(2-7 0 P 
Vr:/Vt=t-» 7i=/V]-5->'7/V^P^h+y-l-^f ;V-1 H-t^y'-^, ^^Cig : 4-chloro-3-[2, 4- 
5 dichloro-5-(2-propenyloxy)phenyl]-5-dif luoromethoxy-l-methyl-1 H -pyrazole „ 4#HB W- 

3-163063 \zmm&%?MvtiMsmfci&i&±.\z.<Dit, ^^^^(Ditm^MW^M^mr^ms: 

10 



M(nM) 




0 


100 


2.5 


30 


5 


10 


10 


0 


20 


0 


40 


0 


80 


0 



20 

SBfc^lii^3&^*wiSft&&fl#Ufco l&KLfc lxio 10 ©7"Ph7°7^h^b©ff4®g-:- lxio 3 

25 U ft^S- 2, 400nM <Z>*a-Ct>£W«IW<e 36 m&W&.* «Hil£WtfS|ES5fc 3 ^(ETR-056, 
ETR-245 &T>* ETR-253 #0 £r51&LfCo 
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20 


100, 000 


5 30 


50, 000 


50 


40, 000 


75 


7, 200 


150 


254 


300 


120 


10 600 


66 


1,200 


46 


2, 400 


36 


5, 000 


0 



a. ytmMmmmmwmm^tei-tz>7vh#su7^j> ix <owm 

20 i, 2oonM s^tp ms mmswxwm^Txmrv&^x^ ^Mm***&<t&mHz^&& * ms 
mftmtfc? 24 mtim&ifrT-vmmuz&. it^mu i, 2oonM ms *f*astt!{c£teu n£ 
i2, is, 24, 32Rxf48&rr$mmmzi>;ux$:mwLU ix***ij£l 

fc, */^^O^Dh^7^y^IX<Dift£tS^l>^*li, WT<D^(CtTofc(Matringe, M. et al. 
(1989) Biochem, J. 260:231-235. )„ 500mg(£fi) SrfLfte-CiBafcU T±b>: IX- \fl 4 0H 

25 (9:1)7. 5ml HUJLft. ttUM£ 3, OOOxg, 10 £f^i>#filU _tf»£«JRLfco #6*lfc±ft 

W&iXfcTS^W^nMf/l^y^ IX (DM*. IkytftltytmftX* Ex 405nm-Em 631. 5nm <Di&> 

•t©*t*, T^M^l^y^ IX flrii, «SttttcT?{± 24 B#P^^T* 1. 3 ju g/g 48 B^ffl^T 
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1. 9 u g/g ETR-056 ttT"(i 24 B#^#T- 1. 7 n g/g £ Ju 48 H#r^ tt* 4. 6 ^ g/g 41t*fcfl , 
m^mMtmzzfnh^y^ IX ^>^^^^^)tLfc: c — £\ ETR-245 &0«ETR-253 Sc"C{± 

b. itm%mm&mmtm<D&m&wm^m-?>wm 

T^y^fijcPfl^jT^S DPX-84, e777^(igoU^^^), ^'y*1r-K$in 0 n£7£> KTy 

U ft'hPlWM (MIC) &WlJ£Ltz c , ^nhjftrt^y /-^V^v^— tf'Pfi^J 

Wfji^&^tz^ ETR-056 $c<±, s<9=i— bfcftU ETR-253 JHaifcT^V^ •>7i>' 1 DPX-84 R 
15 ^y^ir-h^^LTtSettt^L/Co W±»^m/5^. ETR-056 t^i*-/^-^* ■< Y7 1 V 

^^-if<D^mi±m^z.^m\±mm^M-f-^m, etr-253 wnm^m^^Ti^^ 
mum, etr-245 m-im^mm<Dmmh^ ^tm^mm<DMm^Mic^wmtnx.btifz a 

20 



MlC(ppm) 



mm 




ETR-056 m 


ETR-245 W 


ETR-253 




0.4 


4 


4 


4 




1 


1000 


1000 


1000 




100 


100 


100 


100 




100 


100 


100 


200 




100 


100 


100 


100 




10 


1 


1 


10 


DPX-84 


0.01 


0. 01 


0. 01 


0. 1 
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5 c. ftm>mmMLfflm$m;<Dtii(D et %kf£&M\z*t~r&te&i£ 

flSStttfefttf ETR-056, ETR-245 RXfi ETR-253 mzttTZit&bA<0 MIC *«|j£Lfco 
«Sttt*ld*H-5 MIC ti 5nM ~&hv1t±K V ^^(^^{^-^5 MIC 2, 400nM W±Tfc 

m-ci-nitm^mmmtLxit^mAi:^ ttimtix etr-245 w&m* ^ 

10 D. ETR-245 «^^©^oh7KyP7^yy— -eaaaftt«^W 

Nicolaus, B. et al. (1993) in "Target Assays for Modem Herbicide and Related 
Phytotoxic Compound" Lewis Publishers, pp. 35-41. fC#£oT, MS Hfttf&iffiT? 1 yt/JJUHfiFSlL 
tzjJfrMZ- 5 i^mcO^Hi^yyT— (50mM Tris-HCl (pH 7. 5) x 0. 5M sucrose, 0. 2% BSA„ ImM EDTA) 
v^— - if— -eflH&Lfco tf-??atiBLfcSL 10, OOOxg. 5 4tr?ifrC>$HKLfc. # 
15 bnfctt^^rS^ 25ml ©ttaWs^r—fdttiBU I50xg, 2 SMBK 4Wje'k#lt£L-fc 0 #6*1^ 
±fS3: 4, OOOxg, 15 4 £ CjS'L^ilL, £tjg£ 2ml (D 20% ^y-fey^jCjgjftLfco #e>ftfc W 

mm<D?^swMm$:?>s<?mmfe^yh (Bio-Radtt) -caajeufc. 

E. ^ohxK/^^yy— IX <£>f|§![ 

13g <DtK^S.T>*0. 5g <DWJS&m-1-bV<>J*$: 500ml ^CO^L^^^^J-AtL. mmifX-T:' 5 
20 ¥»fl:US:«K ft 5 ^HW-TSri^^oT, ^hy?A7^/W#A<^ W'-£fEMLf- c 

8. 4mg (D-7°uh^;vy^)> IX 5: 15ml <D 20% S— /l-Sra ir lOmM K0H }Cigfl?U 4t:T*{S:# : 
t>t 0 ^uhzK/l^y^XO-ffc^j^ml {C^4<7)g:^fg(0. 1MMES, 50mM 7**=VH= % Vi£) £flnx, 

i6m g <^hy*Ar^u#A&isajnu gi^T, Bff9rr?»L<igWLfco w<0Kj£ 

^SrPfRffT' 3 fi<E>^7X7WVH?— TiHilU 0. 1M MES(pH4. 5)"C 2. 5 iglC#f3U 200 y M 7°Dh 

25 aoi^yy-yv ix >lt imi ToigjfcutWRfKa'&u -80 < c-ets#t^ 

F. ^aMf/l^yy— ^>^f^— tfffittoai^ 

K^^^r— (lOOmM Tris-HCl (pH 7. 6) x ImM EDTA, 5mM DTT, 0.03% Tween80)3ml Z'g.it'ft 

%ftgRt0ytMz.ft&& % mmmm&mmmfr o. i mg ?>/<?kmi &£Z£nz.muL* lit* 
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15 

#xT'^tS&S&LTSJ£MMUc 0 10 ##/4>6© 30 fm<0&>lt&&±&)ltllt&ftr'? i e 
— ^— U g£3?fgtt£&|^Ut(Ex:405niiK Em:631. 5nm) 0 

G. ETR-245 ^^ffiLfc^nhxK/^y/— ^>^vy-^^^5<l:^A<0|fi*fl^ 
&$£ti&s<=i%A,Z.RXfi ETR-245 «E*»€>ttttJ Lfc«BB**iS!^Jt5^nhiiK/l'7>fy/— 

mmmm<Dmm-£ 2. 39unit, etr-245 w&$£<Dffimm<nmviite 2. ssunit -cfco, w^jsttt;: 

(r*H-Sfk^*A<7? 50%P£S : liS(IC 5 o){i 48nM T'fcSWirftU ETR-245 |fc(&*<7)g?»l4{C*f 
■f-<Mfc&4fcA0> IC 60 (i 5,000nM #±^9, ##W</I^{i 100 ^±W»44£tfUc 0 
10 5, OOOaM £t±-mEftifca s a»U %tft<»WfeAi**It&?iy3tu £*-t0>*S*&*>, ETR-245 
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15 m4 m^±WRri ETR-245 tt^nh/lU^V-^^^-- t?^K^3:-*-ffr&ttA0) 

mm 



aaistt(uiiit) 

fb^A»g(nM) Sgttfrfc ETR-245 



20 


0 


2. 39 


2. 85 




10 


4. 32 


3.59 




20 


3. 62 






40 


1.84 


4.41 




100 


0. 00 


2.21 


25 


500 


0. 00 


3. 49 




1,000 


0. 00 


2. 85 




2, 400 


0. 00 


2, 48 




5, 000 


0.00 


1.56 
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ICsoI[(nM) 48 >5000 

lunit=lnM7 p nh/H/U-7^ily— y> IX/min/mg 

5 

A. mRNAcDiiM 

£v<=i(Nicotiana tabacum var. SR1)<7)U^& 9g tyK>&V^&fcMB^~e^&Ltz c mi&Ltz 
mMlZ 40ml tf>RNAtt{iJfflltW?£(200niM Tris-HCl (pH9. 0) , lOOmM NaCl, lOmM EDTA, 0. 5% 
10 SDS, 0. 1% 2-ME) RTf 40ml <Dh x )*%gfa-7=.J—^lM7L, 10 :9f^L<ti>9^ 2, OOOxg, 10 #fBl 

-/K25:24: DSrflP*:, 10 ^f^St?, 5 jm^^mk 2 IsItToto #e>ttfe±fS!r#ft(D 
^nn*;l/i,:^y7^7/i/3- /K24: l) &:APx. 10 ^(Dfefc?, 3^coiS'L^8f5r2[5]fTo/Co 
15 m^tltc±m^ Wft<D 1 *(D3MM^hy>A(pH5.2)&U ! 2.5{gi<D^y-^^P^, -80^ 
30 ^W^StfCo 2, 000xg-20 ftm-4VX*M'\J>ftMU m^tltlttMC* ims.9/—iv 

-est^tfco &mvtcim£\z.mm*&tox. wmi k*jru 2M t*a«t5»c iom 

^A^flPx., 7k±-C 2 B#^#fiLfc 0 f^M, 2, 000xg-30 SMffl-^Wil'MHK^o-^S: 
[eJUXU ^RNABtf^tfco 
20 ^RNAK^7i^WmRNA<DM«i^-y^dTXx^>^9 A (7r/^">T^M) \ ttR<0 

B. cDNA7^7y-Offi 

cDNA^-fT^y— <7}{W3: Superscript Lamda System(GIBCO BRL tt) trfflV >f-„ Z.WryH± 
$ 1 ^^B#(^7^-7-T^^-SrfflV\ #bttfccDNA^Agt22A <D lacZ ^P^-^-id 
25 MLXjEJj\t>}^?A-tZ^t^mX°3bZ> 0 

±m<D^mxmti4ne<DmRNA^mmtL. ^y«#©ifti»i-to-ccDNAi i m&i&, 
cdna^ 2 r^v*— <z>jg£\ ummm^mR^y^^h^-7-<~i:notz, m> 

tbfccDNA^rAgt22A T— Gigapack Gold(^h9^— >tt)*fflV\ ^sf+Olft 
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c. m&#mffl: 

*mm<D hemG(^Ph^l-7^yy-y^^->^--e")ite^ta^^«X-fo5 SASX38 tfc£ffl 
V\Nishimura feCD^ffi(Nishimura, K. et al. (1995) J. Biol. Chem. 270:8076-8080. ) IZ. 
5 tot, JftfcfcrflilMfeHTofco lOmM MgS0 4 &t>* 0. 2% ^>Uh-*^trLB«igift^Tl!ii^* 
Lfc SASX38 J*fr±ffi<Diti|iIcDNA9^7y-£^ffe$it, ate^SSSSSIUtSL LB@#3Sf 

&&P;1. <fc<ti#U 30 »liICW, »#HgU iJffiLT^r-s^^&Wfco #6 
10 titzyr-^^^ ffWclii Yi090(r-)8c{;3Bgfe£-ti\ -7*7—9* ^nptf/PA&cStr 
SMigfi!i{C»Lfc 0 13llXLfca^7T-^i^-(±, SASX38 ttfcSJBJfe*** 

D. cDNA-fVif — b<D6fr$T 

15 cDNA-f^f— KOlftittPCR^o-Cff ofc, EURL/afflffeA^r— S^K^l-^* 

*l/5DNA£r#SS!£:U Taq DNA polymerase (TAKARA EX Taq» SKstfc) , A.gt22A ffl:7ar!7— 

(5' -ATT GGT GGC GAC GAC TCC TGG AG-3' , ia^J#^4) T^U^— (5' -CCA 
GAC CAA CTG GTA ATG GTA GCG-3' , £$|#-&5) Srffl I^T, 94^ 1. 5 69t-C 1. 5 ftffl. 
72X:X* 2 ^M©SJ6*»6ftS 1 iM^A*, 30 IWyUfTofc,, S/&iS»D-^£T#~o-x^A- 

20 MftM9h\Z&<>XftVrUZbZ. ^ ^-f *tO^>^A'tCb 2. Okbp ffl#0^NA#J#|f StlTV 

fft» fiJPS#^W5¥^)rfrioTJtSLfc<!:r5, v ^*uocDNA}r<b EcoRV SMfcasSfc&axfco 

E. cDNA-l'>^-^-^^D-->'^0 ? dfe^'ttO^ 

PCRI l Z£<>Xi%i®£tltccDNA-j>-V-—b f PX*$kJ:<Di><D%:, pBluescript SK(-) W7^J— 
25 >$k) <D EcoRV gM&t;:, fltli&^SIlfcfl^Ri^ Current Protocols in Molecular Biology, Jhon 
Wiley & Sons, Ausubel, M. et al. ) {ClfBitOTA^D— — ^SWot, lacZ ^— I- 

^LlE^lSHC-t^Atfco pBluescript SK<-)£ EcoRV £J»t&|eIJ|XU Taq DNA 

polymerase (TAKARA EX Taq x Sjl5t1±)^nx. N dTTP ©^Tt\ 75°CT 2 B#F4]&fS£-i^ 
5K<£> S'JgCT&fl-ftlLfc. TS^fJn«|Hll|XLfc7 p 7^5Ki:> PCR^lHlliKLfc^^OcDNA-rvf- 
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— DNA Ligation Kit (SfiaStt) Srfflt *~C, *f*®SftM*lC«oT, #e>*lf- 
^RfS^ffl^T. CaCl, jfel^oTfl^LfcfcM XL-1 Blue «(Stratagene tt)©3y^f 
^b-t^&MMfe&U IPTCXgal &t>^>tVy:/^ipLB@ft:igiififC£S\ 37tT— RfeigitL 

febfco #P>4xfc^7^KSr vBthPX-imi)b4>tttf. WLfcte^c»SII4 I5%ic&5<fc9{r^y 

pBNtPX-i ^o^flf^T^tVy^Sra tfLBft^ifi^t?— BfeJ8*&, J&fb-irv^AjSi^ 
10 JzoT, ^^KSr^StaBRLfco #<b*Lfc:^^K£fflv CaCl 2 mte^XimLttSBm 

Bfe#ilLfco -eoie*, pBNtPX-l «rfflv*fc*e>»a±, 'b&£=*o~--Wz&&o>£.1f<Z>mGLl,1z. 
±^f£^u=.—t^mnbhtifU EJL±<D£*tlc^ pBNtPX-l Jcfc3, ±mMi^n^^h^-7^V/~- 

15 F. DNA*6SE?U©flpi§ll 

±j&(DjzftfkM SASX38 #c<£>£WtrlHHg$1tfc. pBNtPX-l Kilo-Sequence ffl Deletion kit 
(SStli) ^ffl^Tis#©l^tttotf^D->3y^D-yML, Cycle Sequencing kit 
AmpliTaq FS(^— ^^-)V7— t±)Rtfyf— hv— {r^s*}— (ABI PRISM 310, a^ai/U-v— 

20 ^v^^iz-AtcfcitST^y^ifl^ij^, E?ij*<ofi^j#-§-i(^Lfco ite^wy^h 

GenetyxCSDC *±)£ffl^T. ^SIEM&Uvr^y&fB^Jtr, gE*fl(D(WO 95/34659) i^oW^X-f 
©^nhaK/u^^y/— y>^r->^—-e<o-€r4xe>i:Jt«L, ffilHttS^WLfc. pBNtPX- 

76%(^5)<^i*5V^B[5tt4£^U ^^©^iltflsM^nhTK^^yy— tf^stt^? 

^y^^Kfi#<<D^fe0^oh7KyU^yy— ^>^^-if(DN^}^#$tLT 
V>5v ? ^U'^-^K>^>-7 :f 'r>^'Ky-Y>'(GXGXXG) (Nishimura, K. et al. (1995) J. Biol. Chem. 
270:8076-8080. )SrWLTV^^i:^^7 p Dh7K^7>ryy— fs-tt*/?— -tf-C*>5Z.t*SfllK$ 
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—11 T^ymi-frW-lbbtlf&WI.Z.ttlsX. 9'<a<D$mti&7uVtffr74VJ—#l^i-i/if~ 
ffiEH4:75.9X 

1' MTTTP IANHPNIFTHQSSSSPLAFLNRTSFI PFSS ISKRN-SVN-CNGWRTRCS VAKDYT 

*..*..*. . . *. **. *..*.. * ***** . * 

1 " MELSLLRPTTQSLLPSFSKPNLRLNVYKPLRLRCSVAGGPT 

59' VPSSAVDGGPAAEL — DCV I VGAG I SGLC I AQVMSANY PNLMVTEARDRAGGNITT 

* ** , r ** # . , . ******. ********* m , , . . » ***^ ****, **, ****. * 
42" VGSSKIEGGGGTTITTDCVIVGGGISGLCIAQALATKHPDAAPNLIVTEAKDRVGGNIIT 

1 1 3' VERDGYLWEEGPNSFQPSDPMLTMAVDCGLKDDLVLGDPNAPRFVLWKGKLRPVPSKLTD 

102" REENGFLWEEGPNSFQPSDP\fLTMVVDSGLKDDLVLGDPTAPRFVLWNGKLRPVPSKLTD 

1 73' LPFFDLMSIPGKLRAGFGAIGLRPSPPGHEESVEQFVRRNLGGEVFERLIEPFCSGVYAG 

162" LPFFDLMS IGGKI RAGFGALGI RPSPPGREESVEEFVRRNLGDEVFERLI EPFCSGVYAG 

233' DPSKLSMKAAFGKVWKLEETGGSIIGGTFKAIKERSSTPKAPRDPRLPKPKGQTVGSFRK 

222" DPSKLSMKAAFGK V WKLEQNGGS I IGGTFKA I QERKN APKAERDPRLPKPQGQTVGSFRK 
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293' GLRMLPDAISARLGSKLKLSWKLSSITKSEKGGYHLTYETPEGVVSLQSRS I VMTVPSYV 

******. *********. *******. *** *. ***. ******. * **. ** * ******. * 

282" GLIM.PEAISARLGSKVKLSWKLSGITKLESGGYNLTYETPDGLVSVQSKSVVMTVPSHV 

5 353' ASNILRPLSVAAADALSNFYYPPVGAVTISYPQEAIRDERLVDGELKGFGQIilPRTQGVE 

**. . ***** . **. ***. . *****. **. ****. ****, * *. ****************** 

342" ASGLLRPLSESAANALSKLYYPPVAAVSISYPKEAIRTECLIDGELKGFGQLHPRTQGVE 
413* TLGTIYSSSLFPNRAPKGRVLLLNYIGGAKNPEILSKTESQLVEVVDRDLRKMLIKPKAQ 

10 **************** ** ******** * **** *. *** ************ 

402" TLGTIYSSSLFPNRAPPGRILLLNYIGGSTNTGILSKSEGELVEAVDRDLRKMLIKPNST 
473' DPLVVGVRVWPQAIPQFLVGHLDTLSTAKMMNIMJLEGLFLGGNYVSGVALGRCVEGAY 

*** . **************** * * *** * ********** ************ 

15 462" DPLKLGVRVWPQAIPQFLVGHFDILDTAKSSLTSSGYEGLFLGGNYVAGVALGRCVEGAY 

533' EVASEVTGFLSRYAYK 548 
*. * **. _ *_ ****** 

522" ETAIEVNNFMSRYAYK 537 

20 

ytm&mv&MftMmjj^x etr-245 WRxfrn^^^^htti^its-Dsyy^y-^mz 

■toT^RNA^rttffil, mRNA purification kit (^rA^STtt) laot mRNA *flBKUfco ffi 
25 JftLfc mRNA £75 l ^ g &&mtU 01 igo(dT) 12-18 (^y^y^])^>^M±)^7^~tL. 
SuperscriptTM RNaseH- Reverse Transcriptase (y -<~7 ; Ty^^r])^->^/V\±.) dioTSsfttD 

iftiwcfct, 37^ i B%m<omm^mfc&n<>tz.m^ y^;—?v/?vtt>\sj±m&mj-*-*; 

%htitz cDNA £^Mi:U PCRi^ioxynh/jOuvvy/— yv^^-y— -£jHET-&itii'Ii-£ 
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Z.£&&&-tu PCRm^y^— £LTti, Z7^— Yzf^A-?— (5'-GCG GTC TAC AAG TCA GGC 
AGT CAT-3' , E?IJ#-^-6)StJ ? y>'<— ^Zfy^— (5' -CAT GCC AAT TTT CCC AAG GCA TGA TCG TAT 
T-3' > ffi^J#^7)^rfflV\ Taq DNA polymerase (TAKARA EX Taq, Sli||i)|;J;ot > thin wall 
tube 94°C, 3 ^ffl*- 1 IWyK 94TC, 20 SflBXtf 6^ 30 fj>fm % 72^, 1 # 30 fWfflfc 30 
5 72<C5 #|ffl«: 1 1W/14t ofco #£nfcPCR^j£»<D-^£T#P-;*^«^< 

©jiCto-C^Lfctr^), V^-ftLi-'b 1. 7kbp Htr^<ODNAWf>i-*S»ie)e)tL, ZtL&^n^y^ 
^!l7-y>^->^— tfitfc^WJf ^*>5£#;fck*Lfc 0 -tt-C, r*L6DNA£- Original TA 
Cloning KIT(Invitrogene tfc) IdioT, IMWilti:|oT, W-^-/^Mot^7 
*5K-=^— P CRTM2. 1 ir^y—^a^Lfc ^3>j^£fflV^T, CaCl 2 jfeJCioTfERL 

10 fc^JJIffi XL-1 Blue #c(Stratagene *fc) <^>^>HrA*7l£K|E|fcU IPTG, Xgal .RtFT^*" 

s/^jfei^to-c^^KDNASjuaLfc. nhfitz-^y^vDNA^Mimmmwmu #cdna 

*SjE^IrI ^»AStLfc^^KSr»oig^c»ffiSnMtLfc. «£ttttifc5V ETR-245 * 
15 (D^^^M^Dh^7^y/-y>-^^^-^e^^A$tLfc^^5;K^#^pCR-HC $>s 
I Mi pCR-RC(ia2) fc*ftit, ^7*5K&*Sol££:fc»ffit±, l5%lofeS±3»r^y*y>«:*in*.. - 
80^CX*^#Lfco 

20 Lfc^BSASX38«!«)=t>'<7 l >h-t/l'*JgfnE»Lfco ff$M^LfcSASX38^LBigit^*#. 
£Ww@«Lfcfc#J3:=i3:=— j&ssUbfcfifco £LhoJ3f-, pCR-HC ,&T>*pCR-RC (cuts, *fl8££ 

B. #ite^M*^fc£ttAfiN^<7>I^ 

25 iii^CD 2 ao^^^KSrg-tf^ffi SASX38 50 M g/ml <DT^t°iXi;>$r#£f LBmfttBW 
-C 28r-e^«i:9^*tfc 0 0D 600 &«I£US:& % 50 » g/ml WTyf^y^O! 0, U 10. 100, 
1, 000, 2, 000 N 5, 000 fc^V ^ 10, OOOnM <£>ft"n %ASra tfLBf^ig-iffitC, <7) OD^ {gift-Set 

28°CT^>?^#tfc: 0 iftHfftlC— JfB&tgJRU W^d^l by— ^— (MTP-120, 

^mM(^))T*OD 530 £«U *H!BE(fl5'&*9A 0nM)©*»B»^W4'5«»i*5J:9^PI#i-S 
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(IC 50 ) ZW-ttil-tCo t<D^. pCR-HC h%\, Mi pCR-RC 3^tK*flMiTW\ -WeftlCs,, «*J 
2. 5nM £>5</ Mi 10, OOOnM SX±t^<0, R/S It (WttM^ICso/S^^ICKo) ti, 4, 000 ElUbtfco 
fc*3, 10, OOOnM UH_k"T?»iJ&i&6S&»U OD 530 03«aj&&S^RTfl&-C*>ofc o W_ha>*£*a»e> % 

etr-245 ttjc^taft-a-tfeAHttawiJi. mm&m(D7vh#su74v;—y^yf^>y-^m.fc 

C. flRStttfeRt* ETR-245 ttS^O^ffcS^oh/tf/U^yy— ^>^^— tfitfs-T-^g 
pCR-HC fo5V Mi pCR-RC {^**l5Jl5gtttfc*>SV Mi ETR-245 W&J&&3&Bt#^fvVMfl'-7'f 

—^MfcT-b^ffl-ffmnx-fo^tztiK pCR-Rc-cMi i *>mz.<D&.mm*mtbbtitc B -ttlPh. 
E5>j«#i©7i7#i©4es*sc*»e>T^tgE*L» wism, ia»-*H023i#i<75T^y®s;S\ 

15 T?=->f)>b/<V>^ ir^JILTV ^fco pCR-RC KStt5*K*:S!l*^[lliBtt^ , >3h^7>f 

tllHJttiiiiK (^5) , rcO^tiWO 95/34659 {CgB^^tbfc^D^-^X^-CO^Dh^/^^yy— 
20 MMftt&M^ (pAraC-1 Val) ttSt^PJ^COtWCfco^ 

25 ->P-f5^X-}-(Arabidopsis thaliana var. Columbia) (D^f^M^n^/W^yy— fl/Jr 

hemG X^M^M SASX38 ^ffll/ ^dte^J+B^ifei^oTtTo^ ^n/diHsT-Ji pBluescript 
SK(-)£> EcoRV^u{3TA^n-^^ffi{c«toT-9-7^ci— — ^L/c„ ^ahTK^^yy-^V^ 
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-<D-77*%h**m\< \ WO 95/34659 !C|Eit$tLfc, ±5&<D 220 # @ <DT^/®?1?&£T7->W 

5 lVal) ^ffi-rSCtSr^fCo pBAtPX-C trStrXffiM XL-1 Blue T7 r — 'J VCS-M13 

(Stratagene^±)^fflV^Tl^DNA^ISMLfrm. kunkeH£^IJfflLfr«#TO^^^ffl 
^MMutan-K, ^rS^±)^:fflV \ ^MMX^^^\yir^Y 5'-GGT GTT TAT GTT GGT GAT 

cc-3' (ifi?ij#-^8) iciot, %^im^immm^izmm^t--o mtmmim.fm.^m^z. 

10 pBluescript SK(-) {^^n-^^U £<bi^ cDNA(D^;igSI£^J^P^L, a^iri^^S 
I^JT-fc&r<h£-5feigLf:: 0 #fenfc^*MI^^J»ttM^7^K^ P BAtPX-RC(|Ij3) >^^!t 

15 pBAtPX-C •f'co^o^^-X-t-OlfttS^D^/^^yy— y>^t*~>y— -t?iHH^-<7)iS#>>, 

pBAtPX-Rc ^o^^ga^»JiftttM3ie^-<7)M^)i;«, ft^#JAimg&tel&i-5::>£fst^ 
tf/i^yy-yv^v^-- Wt&yvA^tt-tz, ic so ^iy^ufc 0 ^<d^^, ic B0 

Ufa 5nM -Cfcofc75\ ^t^*M^^M#4^T-(l 1, 500aM fc/jj*), R/S tt(Btt^CD K-^/W^M 
20 CDIC 50 ) lift 300 -Cfcojfco *'<=*©»-8-© R/S itf± 4, 000 W±-C*>ofcfcA, ^o-Y^X-^tit 
ttLT^<=©^riS R/S Jt# 10 ffif£t±i*v ^W>ot, ZCOisV ^i, ;©MfWaM?/l/7^ 



25 HffiflU 7. &fc^tofc*H-5BHjfe 

^Srg-tf PCR-HC &(Sy$-r5*»jg SASX38 ft, */<3Wfttf7'o Yi£>V7^) /— f 
-ffift^Sr^fr pCR-RC &fiMlt5*ii SASX38 ft, ^P^S^^OSJ^M^ohaK/l^yy 

-^v^f if ftg^sr£tf pBAtpx-c *fiy^-5^»iS sasx38 mgL^yu^-f-^-r-aM 
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f&S£fu\>i£/V74yj— yV^^'--tf'ite : f-^-tfpBAtPX-RC^*#-r5^:lliffiSASX38^^ 

frmi£L^>v^3Z^X-i-<Dmfc7-lZ&rtZ> R/S tb(Btt®<^IC 50 /lF^O ICso) ^<=<7>3fte 
-f-}C£>tf3 R/S JfcSrtfctSELfco ^WMC* 6) , ^ftL»t"7/- /^fk^ft^StL"Tt>?'<=ro 
5 iffe^-CO R/S Jtfis isBjzrrX-TOti&fc^tD R/S ittJt^T. 10 {gfW±i* 1/ ^bftWhfrtte^ 

10 ^6 it^AmmmzM-r^mm^mmmi^mtommm) 



150 (nM) 

MM isB^tt-X-r »^<=» M{4tt c 

if^M R/ S jt a mam R/S jt b 

ik-frHfoB 21 18,000 860 272 >20,000 >9. 100 >10.6 

it-S-mc 3.0 1.800 600 0.25 2.200 8.800 14.7 

it^r> 0.14 280 2,000 0.027 670 25.000 12.5 

4t&V0E 4.2 4.000 950 0.52 6,300 12.000 12.6 

Jfr&ftF 23 6.400 280 3.2 15,000 4,700 16.8 

it^G 19 8.700 460 3.1 17.000 5.500 12.0 

c b/a 

GUS^-^^Affl^^-^-y— ^<??~- P BI121 (Clontech $t) {r*5(t5T-DNAJC x ^^a&t^i^n^ 

fc.*i\pBIl2l £ Sad "C«lWr«,T4DNA if (Sffiigtt) -C¥?t5l5SJWtLfc= W&ftfc 

20 DNA^^BamHl T*«lfLfci, T^D-^/WS^tillt'JzoTGUSitfe^Kf^ir^^Krr^ 
fc#8ftU ^^KWr^SrEHIXLfco — ^ *^Ol?£M7°nh7K,u^y/— ^V^-dr->y— if 
jte^^^-TS pCR-HC, ^^<^(DSftl4M^DhxK/U7^yy— y^^^-ifjte^^^i- 
5 pCR-RC. isu4?r)-X-)-<o&&m-7uYi£jV-7>())/— ■tfJte^trftff 
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pBAtPx-c R^yti4^-r^-r<D^mm-^o h^w^yy-y^^^-i? 
pBAtPx-Rc frtweti xhoi x-mmm, dna m/v—e i © Kienow 

fcLfc #?>ttfc DNA (fftffr BamHI -?#J$rUh^ T#o— *y^fratfMtt£J:oT:/oh#;U7^ 

5 -ffit^w^-SHgiteLfco #€>tifc pBii2i m&<Dzf7^vmKRX£&-yuh7&u-7s(y;-'?>* 

tfJtfe?-Wf>i-SrnNA Ligation Kit(S§jg*±)T-7^y-v'3>'U CaCl 2 ifeT'ff^L/t* 
fl§|§ HB101 tt^n^fyht^M^b, y^-r-tV^fc^tr LB HffcJ&HUC*^ 3rCT- 
«fe**Lfc„ 8F*SU ^■^-C^iHIitSr^i-an^— S:V><o*»a^L» ^-^v^^tr LB 
*K#««J t t , -e~«Hgt5«F*U*:«. T^y^^ffiCioT^^K DNA fcWKLfc, #bix 

— ejte^-iqf A$*lfc/^f-^y — ^-ttt^pBI-NtPX-HC$)5V>{ipBI-NtPX-RC(®4), 
y<>fi-V — <^—^fl^tl pBI-AtPX-HC ib&tH-i. pBI-AtPX-RC(B5)fcfcf<jTJ\ ^^KSrff 

B. Agrobacterium tumefaciens ^tOftfe^K^^ffi-<^^— (DMA 

±ifiCD 4 SAV^^y — — Triparental mating ifelrioT Agrobacterium 

tumefaciensLBA4404^(Clontech ; l±)J^AL/c o i - ^*?, ^<^y— S^9f-t"5^ 
S HB101 ^/^7r-^ pRK2013 SrlSfifH-SX'JIf ^ HB101 $c(Clontech *±).&t>* A. 
20 tumefaciens LBA4404 $c£r NB *^t±tfi(0. 8% Nutrient broth, 1. 5% (fPTt^fi 
H£*±))T* 28^2 Hf f g^*Lfc:m,3#^«fc<^fPU,28 < CT?$?>('2 0 mM^tzMW- 
%-Z-r-Tr-<>'>bxyu7'Y-^»$r$te AB *^Hfe(0. 3% K 2 HP0 4 , 0. 1% NaH 2 P0 4 , 0. 1% NH 4 CU 
0. 03% MgS0 4 -7H 2 0, 0. 015% KC1 N 0. 015% CaCl 2 , 0. 00025% FeS0 4 -7H 2 0, 0. 5% ^-X, 1. 5% $B 

25 i^huyh^-fvCSr^tf AB Jft-C 28°C, 2 0 BJJffilfcU T/U#y?>f ^^^oTT^S 

K©*B*ff ofc 0 ^-f^y i^— %&ft-tZ> A. tumefaciens LBA4404 $ct£, 18W03:5.J:5i- 

i/y-fey^5!JB^ v -80lC-Cfii??Lfco 

C. A. tumefaciens {CiSJgWElJMfiftWf^ffl 

-80 c C-C-{*:1?t--ri^^<-r-t-y Sr^-f 3 A. tumefaciens S\ iJ^^'yy^ts 523 
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?&#i#itfi(l% v-^cr— 0.8% Bacto-tryptone, 0. 4% Bacto-yeast extract. 0.2% K0HPO4, 
0. 03% MgS0 4 -7H 2 0)-? 27t, 24 B*[H]«W#*Lfco $tffi®mi,t&'<=*Qi. tabacum var. SRI) 
W)—~7 3 T47<!?(jg& 9mm) £: A. tumefaciens 0>t6£5#tl»E{£ 1 ^WSfllfft* afiffi^— >"«— ^ 
^-/U-^ft^t/c^^^^tSio/^ U— -7*7 2ppm CO NAA 0. 2ppm CD BA ^JPLjt 
5 0. 6%m^%^te MS H»»«»^©K4-±^L-C»«L, 2ffCt* 48 B*|S|##Lfc. y-^V*^ 
£■ 500ppm CD^/l^— £ 200ppm cD^^^Sr^if, 2ppm CD NAA 0. 2ppm CD BA &W)R 
Lfc MS fK#8Mfifc#U 27°CT- 48~72 «WHgt5«f§lU A. tumefaciens ^BfefeLfc U-^V 
*^£r lOOppm CD#/t^<^>y>\ 200ppm CD^^d-^XK.t)* 150ppm CD^-xM'v-'^^tp, 0. lppm 
CD NAA St* 4ppm CD BA ^^JPbfc 0. 6%*3^£^tr MS @{fcJ&i|!»S£U 2rCT? 2~3 »IKU&*tU 
10 ->a— h<D]&J$&WI^Ltz 0 -y=L— Hi3!1gJgifi(l/2 MS, 0. 02ppm IBA, 1. 5% v^o— 0. 2% v 5 

^CD^/O^CTAB&JCioT^VADNA^JSm, JfS^LfCo WfcftfcyA* DNA &aiS!i:L-C\ Taq DNA 
15 polymerase (TAKARA EX Taq, SlJttfch CaMV 35S -fv^— m?* 1 ?— K^-f-v— (5-CAC 
AGA TGG TTA GAG AGG CTT ACG CAG-3\ E?U#-§- 9),N0S ^— 5^— RIVs<— xrfyj^— 
(5'-TCA TCG CAA GAC CGG CAA CAG GAT TCA-3\ IS£IJ#-5§- 10) SrfflV \ thin wall tube «f>T* 94°C, 
3 ftm% 1 94*C, 20 fWW, 62°C, 30 fMB&tf 72<C, 3 #FgJ£ 30 1W/HTof- = #6tL 

tz^mmco— u&thv— ^nMMm\^^x^mvtztz^>^ 8o%^±cD*t^{c 2. 7kb 
20 cd dna m^am^htttz^ 

»A»e : ?*B**»^Tuyi^^ 

fiCD^gSr^&U 9mm CD!J— 7f^^SrISL, 0, 125, 250 , 500, 1,250 , 2, 500 , 5, 000, 

12,500nM (Dfc&toAfcmmfrStri/^-lsizm^tZe 27°C, 3g8Bft3tT-C— V— 
25 ^JXJHD 6 ffcS£rM£lU ffc^fcAlf ^&£3*ttlLfc. ^CDSgiP: 7) , pBI-NtPX-RC 

T^^=xcDim^Dh^7^y/-^v^^-ifjte^^^ALfcm-a-!i, ttm<omm 

fc&teVDblt&^X. 100 fg£*±0>Wt£&&*Utas, pBI-AtPX-RC irJ;oT^a-r^X-)-CDW 
ttaie^ALti^iai. StflBiitlSELT 4 ^cDWtt^^L, ffiSttMJieT-^ALfc 
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125nM 


XI 


^2tXt»£M(pBI-AtPX-HC) 


250nM 


X2 


^P^tX*t»ttS!(pBI-AtPX-RC) 


500nM 


X4 


^/^8F£®(pBI-NtPX~HC) 


500nM 


X4 


^<=»iHtt®(pBI-NtPX"RC) 


>12,500mVl 


>X100 
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2. i2^j#^2frf£ii£c75T^y^is?ij^:fc5^-c, \mtt\±ww(oT^mifix^^nw& 

io 

3. s.^m^2i^im^T^/mmm^-r^j-<zf^\ jmrnr^/mmmz^ ^x. b?> 
5. @a?ij#^2{^femwT^y^ifi^^^5yDh^7^yy— ^>^-^'>^-if ; 

/U)-4->'^^-o^ 3 iy^v'^^3;^/U N 2-[5-(4-^na-5-v J 7/l'^-nyhdr^>-l-y^/U-lH-t°7y' 
— jV-Z-jiV) -2, 4-^^00-^31— /WT^y] Zfx^iny^x-^-tV^ 4-?u 0-3- (4-^nD-2-7^t 
o-5-yH^^^^l')-5-> f y'/U^-oyhdr->-l-y^U-lH-fc:°7y*— ;K 4-^DD-3-[4-yoD-2-7 
/U^-o-5- (2-7"o t°— yu-) ^~>-73i— yl-]-5- v^/loTay h^f^-l-y^/l-lH-t^y /K 2- [2- 
25 ^nu-5-(4-^uo-5-^:7/U:^n/;h:^-l-y^ 

/DtYyt^^, 5-[4-^'o*-i-y^/w-5-(hy>'/u^-oy^-/u)-iH-t°7y— /^3— r^]-2-^ 

no-4-7/U^-o-^S#^ l-yfv^'fvk&U 5 4-^on-3-(4-^on-2-7/U^-o73i=./l')-5-i ? 

T7/i^oyH^-i-y^-iH-tW— /ua^fc^a^aiifrfct^y*— /^it-Br^oXh^mM 
m 1 5 cDv^tb7Wcfei60ft^*®l&]^ 
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8. ftM^Wfe^-Mfr 2-?uu-5- (4-^OD-5-^7yl't^^x-l-^/l'-lH-t'9y-;U-3- 

io. m#mizmm(DTzsmmm^ts?>/<?M : k=>-b*-f%m&?<> 

12. m#m^m®<DT^mmw^tt*>y<?w&^-b^zmB?-o 

13. m^m\zMm(DT%/m^m^t^^<^^-¥'-r^mBi- a 

14. ga^j^^-srt^^sis^j^i-sii^^,, 

1 5. 9 {Cfe«(Djl^^g-tf a^x.^^-, 
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cDNA insert 



E14 pBI-NtPX-HC^^pBI-NtPX-RCOm^H 



5 @ 



Pnos - NPTII - 



Tnos - P35S 



s a „ 

Li 



cDNA insert 



MS pBI-AtPX-HC&I/pBI-AtPX-RCOfi;i£lH 



WO 99/13087 



PCT/JP98/04064 



smm i 

S2?IJ^ft$:l874 
gfi^J^S^rcDNA to mRNA 

mm 

10 ^eM^j (Nicotiana tabacum) 

$c^:SRl 

#£feS:26.. 1672 
15 4#»£»JEL*J*ifc:P 



AGCGCGGTCT ACAAGTCAGG CAGTC ATG ACA ACA ACT CCC ATC GCC AAT CAT 52 

Met Thr Thr Thr Pro He Ala Asn His 
20 1 5 

CCT AAT ATT TTC ACT CAC CAG TCG TCG TCA TCG CCA TTG GCA TTC TTA 100 

Pro Asn He Phe Thr His Gin Ser Ser Ser Ser Pro Leu Ala Phe Leu 

10 15 20 25 

25 

AAC CGT ACG AGT TTC ATC CCT TTC TCT TCA ATC TCC AAG CGC AAT AGT 148 

Asn Arg Thr Ser Phe lie Pro Phe Ser Ser lie Ser Lys Arg Asn Ser 

30 35 40 
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GTC AAT TGC AAT GGC TGG AGA ACA CGA TGC TCC GTT GCC AAA GAT TAC 
Val Asn Cys Asn Gly Trp Arg Thr Arg Cys Ser Val Ala Lys Asp Tyr 
45 50 55 



196 



5 ACA GTT CCT TCC TCA GCG GTC GAC GGC GGA CCC GCC GCG GAG CTG GAC 
Thr Val Pro Ser Ser Ala Val Asp Gly Gly Pro Ala Ala Glu Leu Asp 
60 65 70 



244 



TGT GTT ATA GTT GGA GCA GGA ATT AGT GGC CTC TGC ATT GCG CAG GTG 
10 Cys Val lie Val Gly Ala Gly He Ser Gly Leu Cys He Ala Gin Val 
75 80 85 



292 



ATG TCC GCT AAT TAC CCC AAT TTG ATG GTA ACC GAG GCG AGA GAT CGT 
Met Ser Ala Asn Tyr Pro Asn Leu Met Val Thr Glu Ala Arg Asp Arg 
15 90 95 100 105 



340 



20 



GCC GGT GGC AAC ATA ACG ACT GTG GAA AGA GAC GGC TAT TTG TGG GAA 388 

Ala Gly Gly Asn He Thr Thr Val Glu Arg Asp Gly Tyr Leu Trp Glu 
110 115 120 

GAA GGT CCC AAC AGT TTC CAG CCG TCC GAT CCT ATG TTG ACT ATG GCA 436 

Glu Gly Pro Asn Ser Phe Gin Pro Ser Asp Pro Met Leu Thr Met Ala 

125 130 135 



25 GTA GAT TGT GGA TTG AAG GAT GAT TTG GTG TTG GGA GAT CCT AAT GCG 
Val Asp Cys Gly Leu Lys Asp Asp Leu Val Leu Gly Asp Pro Asn Ala 
140 145 150 



484 



CCC CGT TTC GTT TTG TGG AAG GGT AAA TTA AGG CCC GTC CCC TCA AAA 



532 
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Pro Arg Phe Val Leu Trp Lys Gly Lys Leu Arg Pro Val Pro Ser Lys 
155 160 165 

0 

CTC ACT GAT CTT CCC TTT TTT GAT TTG ATG AGC ATT CCT GGC AAG TTG 580 
5 Leu Thr Asp Leu Pro Phe Phe Asp Leu Met Ser He Pro Gly Lys Leu 
170 175 180 185 

AGA GCT GGT TTT GGT GCC ATT GGC CTC CGC CCT TCA CCT CCA GGT CAT 628 
Arg Ala Gly Phe Gly Ala He Gly Leu Arg Pro Ser Pro Pro Gly His 
10 190 195 200 

GAG GAA TCA GTT GAG CAG TTC GTG CGT CGT AAT CTT GGT GGC GAA GTC 676 
Glu Glu Ser Val Glu Gin Phe Val Arg Arg Asn Leu Gly Gly Glu Val 
205 210 215 

15 

TTT GAA CGC TTG ATA GAA CCA TTT TGT TCT GGT GTT TAT GCT GGT GAT 724 
Phe Glu Arg Leu lie Glu Pro Phe Cys Ser Gly Val Tyr Ala Gly Asp 
220 225 230 

20 CCC TCA AAA CTG AGT ATG AAA GCA GCA TTT GGG AAA GTT TGG AAG TTG 772 
Pro Ser Lys Leu Ser Met Lys Ala Ala Phe Gly Lys Val Trp Lys Leu 
235 240 245 

GAA GAA ACT GGT GGT AGC ATT ATT GGA GGA ACC TTT AAA GCA ATA AAG 820 
25 Glu Glu Thr Gly Gly Ser He He Gly Gly Thr Phe Lys Ala He Lys 
250 255 260 265 

GAG AGA TCC AGT ACA CCT AAA GCG CCC CGC GAT CCG CGT TTA CCT AAA 868 
Glu Arg Ser Ser Thr Pro Lys Ala Pro Arg Asp Pro Arg Leu Pro Lys 
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270 275 280 

CCA AAA GGA CAG ACA GTT GGA TCA TTC AGG AAG GGT CTC AGA ATG CTG 
Pro Lys Gly Gin Thr Val Gly Ser Phe Arg Lys G2y Leu Arg Met Leu 
285 290 295 

5 

CCG GAT GCA ATC AGT GCA AGA TTG GGA AGC AAA TTA AAA CTA TCA TGG 
Pro Asp Ala lie Ser Ala Arg Leu Gly Ser Lys Leu Lys Leu Ser Trp 
300 305 310 



10 AAG CTT TCT AGC ATT ACT AAG TCA GAA AAA GGA GGA TAT CAC TTG ACA 
Lys Leu Ser Ser lie Thr Lys Ser Glu Lys Gly Gly Tyr His Leu Thr 
315 320 325 



TAC GAG ACA CCA GAA GGA GTA GTT TCT CTT CAA AGT CGA AGC ATT GTC 
15 Tyr Glu Thr Pro Glu Gly Val Val Ser Leu Gin Ser Arg Ser He Val 
330 335 340 345 



ATG ACT GTG CCA TCC TAT GTA GCA AGC AAC ATA TTA CGT CCT CTT TCG 
Met Thr Val Pro Ser Tyr Val Ala Ser Asn He Leu Arg Pro Leu Ser 
20 350 355 360 



GTT GCC GCA GCA GAT GCA CTT TCA AAT TTC TAC TAT CCC CCA GTT GGA 

Val Ala Ala Ala Asp Ala Leu Ser Asn Phe Tyr Tyr Pro Pro Val Gly 

365 370 375 

25 

GCA GTC ACA ATT TCA TAT CCT CAA GAA GCT ATT CGT GAT GAG CGT CTG 

Ala Val Thr lie Ser Tyr Pro Gin Glu Ala He Arg Asp Glu Arg Leu 

380 385 390 
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1012 



1060 



1108 



1156 
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GTT GAT GGT GAA CTA AAG GGA TTT GGG CAG TTG CAT CCA CGT ACA CAG 1252 
Val Asp Gly Glu Leu Lys Gly Phe Gly Gin Leu His Pro Arg Thr Gin 
395 400 405 

5 GGA GTG GAA ACA CTA GGA ACG ATA TAT AGT TCA TCA CTC TTC CCT AAC 1300 
Gly Val Glu Thr Leu Gly Thr He Tyr Ser Ser Ser Leu Phe Pro Asn 
410 415 420 425 

CGT GCC CCA AAA GGT CGG GTG CTA CTC TTG AAC TAC ATT GGA GGA GCA 1348 
10 Arg Ala Pro Lys Gly Arg Val Leu Leu Leu Asn Tyr He Gly Gly Ala 

430 435 440 

AAA AAT CCT GAA ATT TTG TCT AAG ACG GAG AGC CAA CTT GTG GAA GTA 1396 
Lys Asn Pro Glu lie Leu Ser Lys Thr Glu Ser Gin Leu Val Glu Val 
15 445 450 455 

GTT GAT CGT GAC CTC AGA AAA ATG CTT ATA AAA CCC AAA GCT CAA GAT 1444 
Val Asp Arg Asp Leu Arg Lys Met Leu He Lys Pro Lys Ala Gin Asp 
460 465 470 

20 

CCT CTT GTT GTG GGT GTG CGA GTA TGG CCA CAA GCT ATC CCA CAG TTT 1492 
Pro Leu Val Val Gly Val Arg Val Trp Pro Gin Ala He Pro Gin Phe 
475 480 485 

25 TTG GTT GGT CAT CTG GAT ACG CTA AGT ACT GCA AAA GCT GCT ATG AAT 1540 
Leu Val Gly His Leu Asp Thr Leu Ser Thr Ala Lys Ala Ala Met Asn 
490 495 500 505 

GAT AAT GGG CTT GAA GGG CTG TTT CTT GGG GGT AAT TAT GTG TCA GGT 1588 
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Asp Asn Gly Leu Glu Gly Leu Phe Leu Gly Gly Asn Tyr Val Ser Gly 
510 515 520 

GTA GCA TTG GGG AGG TGT GTT GAA GGT GCT TAT GAA GTT GCA TCC GAG 1636 
5 Val Ala Leu Gly Arg Cys Val Glu Gly Ala Tyr Glu Val Ala Ser Glu 
525 530 535 

GTA ACA GGA TTT CTG TCT CGG TAT GCA TAC AAA TGAAACCTGT GTTGGGGGTA 1689 
Val Thr Gly Phe Leu Ser Arg Tyr Ala Tyr Lys 
10 540 545 

GTCCAAACCT TGTTAGTAGT ACGATCATGC CTTGGGAAAA TTGGCATGTG CCTAAAAGTT 1749 
TTGCTCATTA GAGTTATTTT AGCCTTGGTA AATGATTTGT ACTTGATATC AGTCGTTTTC 1809 
TTTGAGATAA AATGTTCCTG TTCAGGAAAT ATAATGTATA TCAATTTTAA ACAAAAAAAA 1869 
AAAAA 1874 

15 
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I2^JcDfi$:548 
IBM: 

^M^x :^^(Nicotiana tabacura) 
t?c£:Xanthi NC 

10 

Met Thr Thr Thr Pro He Ala Asn His Pro Asn lie Phe Thr His Gin 
1 5 10 15 

Ser Ser Ser Ser Pro Leu Ala Phe Leu Asn Arg Thr Ser Phe He Pro 
15 20 25 30 

Phe Ser Ser lie Ser Lys Arg Asn Ser Val Asn Cys Asn Gly Trp Arg 
35 40 45 

20 Thr Arg Cys Ser Val Ala Lys Asp Tyr Thr Val Pro Ser Ser Ala Val 
50 55 60 

Asp Gly Gly Pro Ala Ala Glu Leu Asp Cys Val He Val Gly Ala Gly 
65 70 75 80 

25 

He Ser Gly Leu Cys He Ala Gin Val Met Ser Ala Asn Tyr Pro Asn 
85 90 95 

Leu Met Val Thr Glu Ala Arg Asp Arg Ala Gly Gly Asn lie Thr Thr 
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100 



105 



110 



Val Glu Arg Asp Gly Tyr Leu Trp Glu Glu Gly Pro Asn Ser Phe Gin 
U5 120 



125 



Pro Ser Asp Pro Met Leu Thr Met Ala Val Asp Cys Gly Leu Lys Asp 
130 135 



140 



Asp Leu Val Leu Gly Asp Pro Asn Ala Pro Arg Phe Val Leu Trp Lys 
10 145 150 



155 



160 



Gly Lys Leu Arg Pro Val Pro Ser Lys Leu Thr Asp Leu Pro Phe Phe 
165 170 175 



15 Asp Leu Met Ser He Pro Gly Lys Leu Arg Ala Gly Phe Gly Ala He 
180 185 



190 



20 



Gly Leu Arg Pro Ser Pro Pro Gly His Glu Glu Ser Val Glu Gin Phe 
195 200 205 

Val Arg Arg Asn Leu Gly Gly Glu Val Phe Glu Arg Leu lie Glu Pro 
210 215 220 



Phe Cys Ser Gly Val Tyr Val Gly Asp Pro Ser Lys Leu Ser Met Lys 
25 225 230 



235 



240 



Ala Ala Phe Gly Lys Val Trp Lys Leu Glu Glu Thr Gly Gly Ser He 
245 250 255 
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He Gly Gly Thr Phe Lys Ala He Lys Glu Arg Ser Ser Thr Pro Lys 
260 265 270 

Ala Pro Arg Asp Pro Arg Leu Pro Lys Pro Lys Gly Gin Thr Val Gly 
5 275 280 285 

Ser Phe Arg Lys Gly Leu Arg Met Leu Pro Asp Ala He Ser Ala Arg 
290 295 300 

10 Leu Gly Ser Lys Leu Lys Leu Ser Trp Lys Leu Ser Ser He Thr Lys 
305 310 315 320 

Ser Glu Lys Gly Gly Tyr His Leu Thr Tyr Glu Thr Pro Glu Gly Val 
325 330 335 

15 

Val Ser Leu Gin Ser Arg Ser He Val Met Thr Val Pro Ser Tyr Val 
340 345 350 

Ala Ser Asn lie Leu Arg Pro Leu Ser Val Ala Ala Ala Asp Ala Leu 
20 355 360 365 

Ser Asn Phe Tyr Tyr Pro Pro Val Gly Ala Val Thr He Ser Tyr Pro 
370 375 380 

25 Gin Glu Ala He Arg Asp Glu Arg Leu Val Asp Gly Glu Leu Lys Gly 
385 390 395 400 



Phe Gly Gin Leu His Pro Arg Thr Gin Gly Val Glu Thr Leu Gly Thr 
405 410 415 



9 



WO 99/13087 



PCT/JP98/04064 



He Tyr Ser Ser Ser Leu Phe Pro Asn Arg Ala Pro Lys Gly Arg Val 
420 425 



430 



5 Leu Leu Leu Asn Tyr He Gly Gly Ala Lys Asn Pro Glu He Leu 



Ser 



435 



440 



445 



Lys Thr Glu Ser Gin Leu Val Glu Val Val Asp Arg Asp Leu Arg Lys 
450 455 



460 



10 



Met Leu He Lys Pro Lys Ala Gin Asp Pro Leu Val Val Gly Val Arg 
465 470 



475 



480 



Val Trp Pro Gin Ala lie Pro Gin Phe Leu Val Gly His Leu Asp Thr 
15 485 



490 



495 



Leu Ser Thr Ala Lys Ala Ala Met Asn Asp Asn Gly Leu Glu Gly Leu 
5 °0 505 510 

20 Phe Leu Gly Gly Asn Tyr Val Ser Gly Val Ala Leu Gly Arg Cys Val 
515 520 525 



25 



Glu Gly Ala Tyr Glu Val Ala Ser Glu Val Thr Gly Phe Leu Ser Arg 
530 535 54 0 

Tyr Ala Tyr Lys 
545 
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&&m 3 

E3aj<Ofi£:1874 

@B?U^a^:cDNA to mRNA 

dfc^J^i c?'^ 3 (Nicotiana tabacum) 
10 t^.Xanthi NC 

}??£fig:26.. 1672 

15 



AGCGCGGTCT ACAAGTCAGG CAGTC ATG ACA ACA ACT CCC ATC GCC AAT CAT 52 

Met Thr Thr Thr Pro He Ala Asn His 
1 5 

20 

CCT AAT ATT TTC ACT CAC CAG TCG TCG TCA TCG CCA TTG GCA TTC TTA 100 

Pro Asn He Phe Thr His Gin Ser Ser Ser Ser Pro Leu Ala Phe Leu 
10 15 20 25 



25 AAC CGT ACG AGT TTC ATC CCT TTC TCT TCA ATC TCC AAG CGC AAT AGT 148 
Asn Arg Thr Ser Phe He Pro Phe Ser Ser lie Ser Lys Arg Asn Ser 
30 35 40 

GTC AAT TGC AAT GGC TGG AGA ACA CGA TGC TCC GTT GCC AAA GAT TAC 196 
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Val Asn Cys Asn Gly Trp Arg Thr Arg Cys Ser Val Ala Lys Asp Tyr 
45 50 55 

ACA GTT CCT TCC TCA GCG GTC GAC GGC GGA CCC GCC GCG GAG CTG GAC 244 
5 Thr Val Pro Ser Ser Ala Val Asp Gly Gly Pro Ala Ala Glu Leu Asp 
60 65 70 

TGT GTT ATA GTT GGA GCA GGA ATT AGT GGC CTC TGC ATT GCG CAG GTG 292 
Cys Val He Val Gly Ala Gly He Ser Gly Leu Cys He Ala Gin Val 
10 75 80 85 



ATG TCC GCT AAT TAC CCC AAT TTG ATG GTA ACC GAG GCG AGA GAT CGT 340 
Met Ser Ala Asn Tyr Pro Asn Leu Met Val Thr Glu Ala Arg Asp Arg 
90 95 100 105 

GCC GGT GGC AAC ATA ACG ACT GTG GAA AGA GAC GGC TAT TTG TGG GAA 388 
Ala Gly Gly Asn He Thr Thr Val Glu Arg Asp Gly Tyr Leu Trp Glu 
110 115 120 



20 GAA GGT CCC AAC AGT TTC CAG CCG TCC GAT CCT ATG TTG ACT ATG GCA 436 
Glu Gly Pro Asn Ser Phe Gin Pro Ser Asp Pro Met Leu Thr Met Ala 
125 130 135 



GTA GAT TGT GGA TTG AAG GAT GAT TTG GTG TTG GGA GAT CCT AAT GCG 484 
25 Val Asp Cys Gly Leu Lys Asp Asp Leu Val Leu Gly Asp Pro Asn Ala 
140 145 150 

CCC CGT TTC GTT TTG TGG AAG GGT AAA TTA AGG CCC GTC CCC TCA AAA 532 
Pro Arg Phe Val Leu Trp Lys Gly Lys Leu Arg Pro Val Pro Ser Lys 
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155 



160 



165 



CTC ACT GAT CTT CCC TTT TTT GAT TTG ATG AGC ATT CCT GGC AAG TTG 
Leu Thr Asp Leu Pro Phe Phe Asp Leu Met Ser lie Pro Gly Lys Leu 
5 170 175 180 185 



580 



10 



AGA GCT GGT TTT GGT GCC ATT GGC CTC CGC CCT TCA CCT CCA GGT CAT 628 
Arg Ala Gly Phe Gly Ala He Gly Leu Arg Pro Ser Pro Pro Gly His 
190 195 200 

GAG GAA TCA GTT GAG CAG TTC GTG CGT CGT AAT CTT GGT GGC GAA GTC 676 
Glu Glu Ser Val Glu Gin Phe Val Arg Arg Asn Leu Gly Gly Glu Val 
205 210 215 



15 TTT GAA CGC TTG ATA GAA CCA TTT TGT TCT GGT GTT TAT GTT GGT GAT 

Phe Glu Arg Leu He Glu Pro Phe Cys Ser Gly Val Tyr Val Gly Asp 
220 225 230 



724 



CCC TCA AAA CTG AGT ATG AAA GCA GCA TTT GGG AAA GTT TGG AAG TTG 
20 Pro Ser Lys Leu Ser Met Lys Ala Ala Phe Gly Lys Val Trp Lys Leu 
235 240 245 



772 



GAA GAA ACT GGT GGT AGC ATT ATT GGA GGA ACC TTT AAA GCA ATA AAG 
Glu Glu Thr Gly Gly Ser He He Gly Gly Thr Phe Lys Ala He Lys 
25 250 255 260 265 



820 



GAG AGA TCC AGT ACA CCT AAA GCG CCC CGC GAT CCG CGT TTA CCT AAA 
Glu Arg Ser Ser Thr Pro Lys Ala Pro Arg Asp Pro Arg Leu Pro Lys 
270 275 280 



868 
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CCA AAA GGA CAG ACA GTT GGA TCA TTC AGG AAG GGT CTC AGA ATG CTG 
Pro Lys Gly Gin Thr Val Gly Ser Phe Arg Lys Gly Leu Arg Met Leu 
285 290 295 



916 



5 CCG GAT GCA ATC AGT GCA AGA TTG GGA AGC AAA TTA AAA CTA TCA TGG 
Pro Asp Ala lie Ser Ala Arg Leu Gly Ser Lys Leu Lys Leu Ser Trp 
300 305 310 



964 



AAG CTT TCT AGC ATT ACT AAG TCA GAA AAA GGA GGA TAT CAC TTG ACA 
10 Lys Leu Ser Ser lie Thr Lys Ser Glu Lys Gly Gly Tyr His Leu Thr 
315 320 325 



1012 



TAC GAG ACA CCA GAA GGA GTA GTT TCT CTT CAA AGT CGA AGC ATT GTC 1060 
Tyr Glu Thr Pro Glu Gly Val Val Ser Leu Gin Ser Arg Ser He Val 
15 330 335 340 345 



20 



ATG ACT GTG CCA TCC TAT GTA GCA AGC AAC ATA TTA CGT CCT CTT TCG 1108 
Met Thr Val Pro Ser Tyr Val Ala Ser Asn He Leu Arg Pro Leu Ser 
350 355 360 

GTT GCC GCA GCA GAT GCA CTT TCA AAT TTC TAC TAT CCC CCA GTT GGA 1156 
Val Ala Ala Ala Asp Ala Leu Ser Asn Phe Tyr Tyr Pro Pro Val Gly 
365 370 375 



25 GCA GTC ACA ATT TCA TAT CCT CAA GAA GCT ATT CGT GAT GAG CGT CTG 1204 
Ala Val Thr He Ser Tyr Pro Gin Glu Ala He Arg Asp Glu Arg Leu 
380 385 390 



GTT GAT GGT GAA CTA AAG GGA TTT GGG CAG TTG CAT CCA CGT ACA CAG 1252 
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Val Asp Gly Glu Leu Lys Gly Phe Gly Gin Leu His Pro Arg Thr Gin 
395 400 405 

GGA GTG GAA ACA CTA GGA ACG ATA TAT AGT TCA TCA CTC TTC CCT AAC 1300 
5 Gly Val Glu Thr Leu Gly Thr He Tyr Ser Ser Ser Leu Phe Pro Asn 
410 415 420 425 

CGT GCC CCA AAA GGT CGG GTG CTA CTC TTG AAC TAC ATT GGA GGA GCA 1348 
Arg Ala Pro Lys Gly Arg Val Leu Leu Leu Asn Tyr lie Gly Gly Ala 
10 430 435 440 

AAA AAT CCT GAA ATT TTG TCT AAG ACG GAG AGC CAA CTT GTG GAA GTA 1396 

Lys Asn Pro Glu lie Leu Ser Lys Thr Glu Ser Gin Leu Val Glu Val 

445 450 455 

15 

GTT GAT CGT GAC CTC AGA AAA ATG CTT ATA AAA CCC AAA GCT CAA GAT 1444 

Val Asp Arg Asp Leu Arg Lys Met Leu He Lys Pro Lys Ala Gin Asp 

460 465 470 

20 CCT CTT GTT GTG GGT GTG CGA GTA TGG CCA CAA GCT ATC CCA CAG TTT 1492 
Pro Leu Val Val Gly Val Arg Val Trp Pro Gin Ala He Pro Gin Phe 
475 480 485 

TTG GTT GGT CAT CTG GAT ACG CTA AGT ACT GCA AAA GCT GCT ATG AAT 1540 
25 Leu Val Gly His Leu Asp Thr Leu Ser Thr Ala Lys Ala Ala Met Asn 
490 495 500 505 

GAT AAT GGG CTT GAA GGG CTG TTT CTT GGG GGT AAT TAT GTG TCA GGT 1588 
Asp Asn Gly Leu Glu Gly Leu Phe Leu Gly Gly Asn Tyr Val Ser Gly 
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510 515 520 

GTA GCA TTG GGG AGG TGT GTT GAA GGT GCT TAT GAA GTT GCA TCC GAG 1636 
Val Ala Leu Gly Arg Cys Val Glu Gly Ala Tyr Glu Val Ala Ser Glu 
5 525 530 535 

GTA ACA GGA TTT CTG TCT CGG TAT GCA TAC AAA TGAAACCTGT GTTGGGGGTA 1689 
Val Thr Gly Phe Leu Ser Arg Tyr Ala Tyr Lys 
540 545 
10 GTCCAAACCT TGTTAGTAGT ACGATCATGC CTTGGGAAAA TTGGCATGTG CCTAAAAGTT 1749 
TTGCTCATTA GAGTTATTTT AGCCTTGGTA AATGATTTGT ACTTGATATC AGTCGTTTTC 1809 
TTTGAGATAA AATGTTCCTG TTCAGGAAAT ATAATGTATA TCAATTTTAA ACAAAAAAAA 1869 
AAAAA 1874 

15 
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ATTGGTGGCG ACGACTCCTG GAG 
5 

ia^J#^-:5 
E5!l<Bg£:24 

CCAGACCAAC TGGTAATGGT AGCG 
gfi3?IJC05^:24 

GCGGTCTACA AGTCAGGCAG TCAT 
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i£?IJ<E>5£:3l 

5 

CATGCCAATT TTCCCAAGGC ATGATCGTAC T 

10 

mm s 

K*J*g-:8 

Bfi»;ft£:20 

15 

GGTGTTTATG TTGGTGATCO 

20 
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&&\<DM-MWt 

5 

CACAGATGGT TAGAGAGGCT TACGCAG 

10 

ifi^lJS^-:10 
K?iJ<7>ft£:27 

15 m&XDB-Mm 

20 TCATCGCAAG ACCGGCAACA GGATTCA 
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